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By Flacon C Ellis, Jr. and Larell E. Easel 

S i Y  

A ser ies  of t h a ,  triangular plan-form W-B has been tested 
in the Eodel supersanic t m e l  &t Langley. The ser ies  coneisted of 
eight triangular wfr@;e of vertex angles such that a renge of lead%- 
edge positions both Inside and outside the Mach Gone at the two test 
Mach numbers of 1.43 and 1.71 x88 obt"i""d;, Three swept-back win@ 
having anglee of meeg of 45O, 55O, and 63 were also tested a t  a 
Mach number of 1.43. Them eweFt-back d-ngs had circular-arc sections 
with rounded leading edges and thiclmesees of 13.3 percent of the 
chord measured normal to the loading edge. For each angle of sweep, 
wings haviag two values of aapect r a t io  were tested. 

L i f t  results fo r  the trimgul& wings indicated that Jones ' 
theory  for the lift of slender poinc&d wtnge is applicable for thin 
wings in  the range of t e s t  Mach n-ere up to values of -- tan 6 equal to 
approximtely 0.3, where E is the wing vertex half-eagle and m is 
the Mach angle. The uenter of pressure of the tri&dm waa 
coincident  with the center of area f o r  all tihe wiq38 tested at 50th 
Mach numbers. The lowest minimum drag coefficients were obtained 
for  the wings with smallest vertex q l e s  relative t o  the Mech angle. 
Also in this smallest vertex-mgle regfan, the hf&mst values of 
maxinum L/D 05 about 8even f o r  30th Mach numbers =re obzained. 
It was thus indicated from the t e s t s  that wing6 ha- triangular 
plan forms should be ozerated w e l l  within the Mach care felt maximum 
efficiency. 

t a n m  

Result8 of the awept-back-wtng t ea ts  conrparefi with tri-lar 
wing results f o r  a Mach nmiber of 1.43 show the Eane trench of l i f t  
and drag as the sweep angle €8 changed. For corres-mnding moep 
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-4lthough the  absolute valuoa of drag aro in 6- doubt, it I s  
believod that the  inbtcatad rim with angle of a t k c k  I s  reliable 
due t o  the fqatematic nature of-the t e s t a  for each wing end becmee 
a smooth c m e  c~ll bo dram throuc& the pointe Kith -11 scat ter .  
A check of the drag rise ~5th @e of attack shows t h e  reeultant 
incremental force on all the winge for- boWMach nmbers t o  be norma 
to the eurface. This result m y  be obtained by first aslslrming tka 
resultant Incremental. force t o  be normal t o  the aurfscs  then 
cslculating Af+, above CD for zero angle of attack as @, = CL tan a. 
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These calculabd values will f a l l  on each drag curve w i t h i n  the 
probable t e s t  accuracy. 
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1. The lift of thin, trfengular plan-form wings may be 
calculated by Jone8’ slendes- wing theory up t o  vdues of 

ts - e q d  a:proxir;lately 0.3, w h e r e  € 18 the w i n g  vertox hal f -  
tan m 
angle. For valuea OP - t an  e .  

tan m 
above 1.0, the 1Xt € 8  essentially 

the 883138 a8 that obtained theoret ical ly  f o r  a two-dimensional wing. 

2. The center of preesure of thin,  t r i a n c u h r  plan-form uings 
is coincident with the center of area. 

3 .  For low drag coefficient8 aFproaching those due to ekfn 
f r i c t i c n  alone and for the highest values of maxtlmwn L/D, both 
t r i w d a r  And swept4ack wlny ahould be operated with their  leading 
edges w e l l  behind  the Msch cone. 
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Fig. 3d NACA RM No. L6L17 
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Fig.. 3f NACA RM No. L6L17 
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Fig. 4b 
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Fig. 6 NACA RM No. L6L17 
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( c )  A = 5 5 O .  

( b )  h = 63'; s i d e  view.  
0 '  

( d l  A = 4 5 O .  

Fig. 11 

F i g u r e  11.- S c h l i e r e n  photographs of low a s p e c t  ratio 
swept-back  wings  at M = 1.55. 
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